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PULSE  COUNTER 


Ya.G.  Doblevich,  L.A.  Dubitskiy,  Yu. I.  Kuz'min,  Ya.I.  Pilyavskiy, 
and  Yu.M.  Sikorskiy 

The  invention  refers  to  computer  technology,  is  designed  for 
use  in  the  counting  of  pulses  and  division  of  pulse  repetition  fre¬ 
quency,  and  can  be  used,  in  particular,  in  electronic  counting  fre¬ 
quency  meters. 

Known  are  pulse  counters  of  the  storage-element  type,  which  con¬ 
tain  an  input  amplifier-limiter  the  output  of  which  through  the  series 
connected  dosing  condenser  and  diode  is  connected  with  the  base  of 
the  linearizing  transistor,  and  the  storage-element  condenser  is  con¬ 
nected  through  a  comparator  to  a  discharge  device. 

The  proposed  counter  differs  from  the  known  counters  in  that  it 
contains  two  opposing  series  connected  diodes  between  the  output  of 
the  amplifier-limiter  and  connection  point  of  the  storage-element  con¬ 
denser  with  the  comparator,  and  the  common  point  of  the  diodes  is  con¬ 
nected  with  the  collector  of  the  linearizing  transistor,  the  emitter 
of  which  is  connected  through  a  resistor  to  the  connecting  point  of 
the  dosing  condenser  with  the  diode  and  the  base,  to  the  power  supply 
bus . 

This  makes  it  possible  to  increase  the  reliability  of  operation 
of  the  counter  in  a  wide  range  of  input  frequencies  (from  low  fre¬ 
quencies  up  to  the  resolution  reset  stage  of  the  counter)  and  temper¬ 
atures  of  the  environment. 


The  essence  of  the  invention  consists  in  the  division  of  cir¬ 
cuits  of  the  charge  of  the  storage  capacitance  and  circuits  which 
short  the  reverse  current  of  the  linearizing  transistor. 

The  proposed  pulse  counter  is  shown  on  the  drawing. 

The  counter  contains  an  input  amplifier-limiter  1,  to  the  output 
2  of  which  is  connected  one  output  dosing  condenser  3,  the  second 
output  of  which  through  resistor  4  is  connected  with  the  emitter  of 
the  linearizing  transistor  5.  The  collector  of  the  transistor  5  is 
connected  through  the  diode  6  with  output  2  of  the  input  amplifier- 
-limiter  1  and  with  the  storage-element  condenser  8  through  diode  7. 
The  base  of  the  transistor  5  is  connected  to  the  voltage  source  and 
through  diode  9  to  the  connecting  point  of  the  dosing  condenser  3  and 
resistor  4.  The  storage-element  condenser  is  connected  with  the  in¬ 
put  of  the  discharge  device  11  through  the  comparator  10. 

The  pulse  counter  operates  in  the  following  manner. 

In  the  initial  state  the  storage  condenser  [charging  capacitor, 
reservoir  capacitor]  8  is  discharged  to  zero,  and  the  dosing  con¬ 
denser  3  is  charged  to  the  voltage  of  the  power  supply  -E,  the 
amplifier-limiter  1  is  cutoff,  and  at  its  output  2  the  potential  is 
approximately  equal  to  zero.  Transistor  5  is  also  cutoff,  since  the 
potentials  of  its  base  and  emitter  are  equal. 

With  the  entering  of  the  first  counting  pulse  into  the  input  of 
the  amplifier-limiter  1,  the  latter  is  opened  up  to  saturation,  and 
at  its  output  2  the  potential  becomes  approximately  equal  to  -E.  As 
a  result  of  this,  transistor  5  is  cutoff,  and  the  dosing  condenser  3 
begins  to  be  discharged  along  the  circuit:  output  2  of  amplifier- 
-limiter  1  -  resistor  4  -  junction  emitter-collector  of  transistor 
5  -  diode  7  -  capacitor  8. 

Capacitor  8  is  charged  in  the  process  of  the  discharge  of  capa¬ 
citor  3,  since  practically  the  whole  current  of  discharge  of  capaci¬ 
tor  3  flows  through  the  collector  junction  of  transistor  5  and  is 
shorted  through  capacitor  8  to  ground. 

In  the  process  of  the  recharging  of  capacitors  3  and  8,  diode  7 
proves  to  be  opened,  and  diode  6  closed,  since  a  more  negative  poten¬ 
tial  is  applied  to  its  anode  than  „  to  its  cathode. 
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Upon  completion  of  the  action  of  the  input  counting  pulse,  the 
input  amplifier-limiter  is  cutoff,  and  at  its  output  the  potential 
becomes  equal  to  zero.  As  a  result,  capacitor  3  is  charged  from  the 
-E  voltage  over  the  circuit:  -E  voltage  source  -  diode  9  -  load  re¬ 
sistor  12  of  the  input  amplifier-limiter  1.  Transistor  5  is  cutoff, 
and,  in  connection  with  this,  diode  7  is  cutoff;  and  diode  6  is 
opened,  and  the  load  resistor  12  proves  to  be  connected  to  the  col¬ 
lector  of  the  transistor  5. 

Thus  in  the  pause  between  the  input  counting  pulses,  the  charg¬ 
ing  capacitor  8  is  disconnected  by  diode  7  from  the  linearizing  tran¬ 
sistor,  and  reverse  currents  of  the  latter  are  shorted  through  the 
load  resistor  12,  not  causing  a  significant  voltage  drop  on  this  re¬ 
sistor  in  view  of  the  small  magnitude. 

With  the  entering  of  the  next  counting  pulses  into  the  input  of 
the  counter,  the  process  of  the  discharge  of  the  dosing  and  charge 
of  the  charging  capacitors  is  repeated,  and  the  voltage  on  the  stor¬ 
age  capacitance  is  increased  in  steps.  When  the  magnitude  of  this 
voltage  reaches  the  magnitude  of  the  comparison  voltage,  the  compar¬ 
ator  10  is  opened,  and  the  discharge  device  11  is  actuated. 

The  counter  is  returned  to  its  initial  state. 

Object  of  the  Invention 

The  object  of  this  invention  is  a  pulse  counter  of  the  storage- 
-element  type,  which  contains  an  input  amplifier-limiter  the  output 
of  which  is  connected  with  the  base  of  the  linearizing  transistor 
through  the  series  connected  dosing  capacitor  and  diode,  and  a  charg¬ 
ing  capacitor,  which  is  connected  to  the  discharge  device  through  the 
comparator.  This  counter  differs  in  that  for  the  purpose  of  increas¬ 
ing  the  reliability  of  operation  of  the  counter  in  a  wide  range  of 
input  frequencies  and  temperatures  of  the  environment,  it  contains 
two  opposing  series  connected  diodes  between  the  output  of  the  ampli¬ 
fier-limiter  and  connecting  point  of  the  charging  capacitor  with  the 
comparator;  the  common  point  of  the  diodes  is  connected  with  the  col¬ 
lector  of  the  linearizing  transistor,  the  emitter  of  which,  through 
the  resistor,  is  connected  to  the  connecting  point  of  the  dosing  cap¬ 
acitor  with  the  diode,  and  the  base  is  connected  to  the  power  supply 
bus .  3 


